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1.0  SCOPE 
 
This document is provided to promote maximum commonality of electrical interconnections 
among future USMC equipment and for potential upgrades or preplanned product improvements 
(P3I) to existing equipment that includes electrical interconnections to external and/or remote 
systems. 
 
Electrical interconnections internal to specific end items or weapons system is the purview of the 
cognizant Program Manager and/or System Integrator.  However, commonality of connectors 
and wiring is highly desirable to produce consistent logistics across the Marine Corps and 
throughout the life cycle of the equipment. 
 
 
2.0  APPLICABLE DOCUMENTS 
 
Electrical interfaces are covered under a host of national and international standards and 
specifications.  Listed below are applicable standards and specifications that benefit the Marine 
Corps in designing its electrical systems. 
 

IEC 60309 International Electrotechnical Commission - Plugs, socket-outlets and couplers for 
industrial purposes 

IEC 60529 International Electrotechnical Commission - Degrees of protection provided by 
enclosures 

MIL-STD-1275 Characteristics of 28 Volt DC Electrical Systems in Military Vehicles - Revision D 

MIL-STD-1332 Definitions of Tactical, Prime, Precise, and Utility Terminologies for Classification 
of the DoD Mobile Electric Power Engine Generator Set Family – Revision B 

SL-3-6110 Marine Corps Stock List for the Mobile Electric Power Distribution System 
Replacement 

STANAG 2601 NATO Standardization Agreement - Standardization of Electrical Systems in 
Tactical Land Vehicles 

TM 12359A-OD Principal Technical Characteristics Of U.S. Marine Corps Expeditionary Power 
Systems Equipment 

 
 
3.0 PERFORMANCE REQUIREMENTS 
 
This document will address the two principle means for conducting electric power: Direct 
Current (DC) and Alternating Current (AC).  Within each of those will be classes of power, 
usually defined by voltage transmission range. 
 
With the new family of Mobile Electric Power Distribution Systems (MEPDIS), cabling 
specification for operation in a wide set of environmental conditions has become critical, and 
will also be discussed below. 
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3.1 Direct Current Systems (DC) 
 
3.1.1 Low Power (5-40 VDC, up to 15 Amps) 
 
The USMC is moving toward adoption of a set of robust circular connectors for low power 
transmission of 12 volt DC (VDC) and 24 VDC.  The “Eco-Mate” C16 series of circular 
industrial connectors manufactured by Amphenol-Tuchel Electronics1 were selected based on 
their construction that offers environmental robustness and Ingress Protection (IP), as defined by 
IEC 60529, to levels of IP65 or IP67 (depending on model)2.   A representation of the connector 
is shown below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These connectors feature a vibration-proof coarse-threaded cable gland and are ergonomically 
shaped to facilitate quick mating/unmating even under extreme environmental conditions. 
 
The series consists of male and female panel-mount receptacles, together with male and female 
cable connectors in both straight and right-angled versions. All variants are equipped with a pre-
mating earth contact and can be specified with either three or six additional contacts in a choice 
of screw, solder or crimp termination styles.  The USMC standard is three contacts plus ground. 
The pin-out connection template is: 
 

Pin Connection 
PE 24 VDC ground 
1 12 VDC positive  
2 24 VDC positive  
3 12 VDC ground 

 
 

                                                 
1 Commercial vendor reference is available at www.amphenol-tuchel.com 
2 Definitions for Ingress Protection can be found in Appendix A 
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The following models are recommended for the types of potential application: 
 

Model Number Configuration Application 
C01620H00311012 Male Connector (Straight) Receiving power 
C01620D00311012 Female Connector (Straight) Providing power 
C01620G00311012 Female Receptacle  Providing power 
C01620C00311012 Male Receptacle  Receiving power 

 
For an application that has a rechargeable battery installed to receive or provide power, the 
female connector should be utilized. 
 
According to UL rating E63093, this connector series can carry up to 250 Volts at 12 amps. 
The cable connectors incorporate a clamping ring that can accommodate cable diameters ranging 
from 6.0 to 12.5mm, and the straight versions are also available with an optional internal strain 
relief mechanism.  All receptacles feature an integral fastener for the optional protective cap. 
 
Provided in Appendix B is Original Equipment Manufacturer (OEM) data for these connectors. 
 
Potential Sources of supply for purchase of these items is the following: 
 

http://dkc3.digikey.com/PDF/T071/0318.pdf 
 
http://www.mouser.com/catalog/628/1059.pdf 

 

 
3.1.2 Medium Power - Stationary Applications (18-40 VDC, up to 60 Amps) 
 
The USMC currently maintains in its inventory the Ruggedized Power Supply (RPS) with Table 
of Authorization Control Number (TAMCN) A7705 which provides regulated DC output for 
non-protected environments, and the Benchtop Power Supply (BPS) with TAMCN A7706 for 
protected environments.  
 
The RPS provides its output via a front panel J2 output a Cannon Type MS-3102R22-2S socket.  
Supplied with the RPS is a Cannon Type MS-3106F22-2P connector as an over pack.  
 
The RPS output connection is wired as follows:  
 

Pin Connection 
A DC Positive  
B Chassis Ground  
C DC Minus  

 
The BPS provides its output via industry standard POS(red) & NEG(black) “Banana” plugs. 
 
3.1.3 Medium Power -  Mobile Applications (24-28 VDC, amperage level vehicle dependent ) 
 
NATO Standardization Agreement (STANAG) 2601 “Standardization of Electrical Systems in 
Tactical Land Vehicles” is an overarching policy to standardize key electrical systems among 
NATO signatories.  The key attribute of this system is the agreement that the electrical systems 
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of all tactical land vehicles shall be 24 volts nominal direct current. 
 
A common interface to the vehicle electrical system is the “NATO Slave Receptacle”, Military 
Part Number 11682345 and National Stock Number 5935-01-044-8382.  Numerous sources of 
supply exist and be found via an internet search for plugs and receptacles.  These connectors can 
carry up to 350 amps, with transients of up to 500-1000 amps (as seen during engine starting). 
 
It should be noted that the NATO Slave Receptacles and Plugs are not durable connections while 
vehicles are in motion.  A positive locking plug and receptacle that are rated for the anticipated 
amperage level should be utilized.  
 
Military Standard 1275B is the controlling standard for 24-28 VDC electrical systems in tactical 
and combat vehicles, and should be referenced for greater description of range and capability for 
vehicle based systems. 
 
3.1.4 Large Power (above 40 VDC)  
 
For DC applications of very large amperage draw, safety and protection of personnel and 
equipment is the overriding concern in establishing electrical interconnections. 
 
There are no known USMC applications for high amperage (hundreds of amps) or high voltage 
(greater than 40 VDC) power, either stationary or mobile, that have routine interconnection / 
disconnect application. 
 
In the event that applications do arise, utilization of CAM Locks, as described in the following 
sections under AC High Power, would be the recommended means for connection. 
 
 
3.2  Alternating Current Systems (AC) 
 
Military Standard 1332B is the controlling standard for AC tactical electrical systems and should 
be referenced for greater description of range and capability of power generation sources. 
 
The Program Manager – Expeditionary Power Systems (PM EPS) web site provides a 
description of USMC fielded items.  The address is 
http://www.marcorsyscom.usmc.mil/sites/pmeps. 
 
Technical Manual 12359A-OD “PRINCIPAL TECHNICAL CHARACTERISTICS OF U.S. 
MARINE CORPS EXPEDITIONARY POWER SYSTEMS EQUIPMENT” defines and 
describes the current equipment in the USMC inventory.  This document is available at the above 
website. 
 
3.2.1 Low Power (120 VAC, up to 20 Amps) 
 
For indoor or outdoor applications, NEMA 5-15P or 5-20P plugs and NEMA 5-15R or 5-20R 
receptacles are recommended for commonality with the National Electric Code (NEC) and the 
National Fire Protection Agency (NFPA).  Applications up to 15 amps can use straight blade 
plugs and receptacles.  Above 15 amps and up to 20 Amps require the T-blade on the white-
neutral lead. 
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Ground Fault Circuit Interrupting (GFCI) receptacles are recommended for AC outlets, with the 
exception that GFCI type receptacles should not be used in critical care patient areas or for 
electrical life support equipment applications because of the possibility of power int erruption. 
 
3.2.2 Medium Power (120/208 VAC, up to 100 Amps) 
 
The USMC is standardizing on Pin and Sleeve connectors that meet International Electric Code 
(IEC) 60309 for electric current of 100 Amps or less.  IEC 60309 is an international standard 
from the International Electrotechnical Commission for "plugs, socket-outlets and couplers for 
industrial purposes".  The highest voltage allowed in the standard is 690 volts DC or AC, the 
highest current 250 amperes, and the highest frequency 500 hertz.  The temperature range is -25 
°C to +40 °C. 
 
The Marine Corps utilizes a 3-phase, 5-wire system, with separate ground conductors and 
neutral. 
 
NOTE: The US Army uses a 3-phase, 4-wire system, without separate ground from neutral, but 
tactical generators are provided with 5 load studs that include neutral and ground.   
 
The following wiring arrangement for 5-wire systems shall be followed: 
 

Conductor Color 
Ground Green 
Neutral White 
Phase A Black 
Phase B  Red 
Phase C Blue  

 
The following universal part numbers exist for single-phase and 3-phase components. 
 
 
 
 
 

TYPE Current 
Rating 

Rating 
color 

Receptacle 
P/N 

Inlet  
P/N 

Plug  
P/N 

Connector 
P/N 

1-Phase, 3 wire, 100-130V 
1P 3W 15 Yellow 316R4W 316B4W 316P4W 316C4W 

1P 3W 20 Yellow 320R4W 320B4W 320P4W 320C4W 

1P 3W 30 Yellow 330R4W 330B4W 330P4W 330C4W 

3-Phase, 5 wire, 120/208 V 
3P-5W 20 Blue 520R9W 520B9W 520P9W 520C9W 

3P-5W 30 Blue 530R9W 530B9W 530P9W 530C9W 

3P-5W 60 Blue 560R9W 560B9W 560P9W 560C9W 

3P-5W 100 Blue 5100R9W 5100B9W 5100P9W 5100C9W 
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All vendors follow a universal catalog numbering system for this class of connectors, making the 
system logistically easy to support in a worldwide environment.  Marine Corps Stock List SL-3-
6110 for the “Mobile Electric Power Distribution System Replacement” provides a list of supply 
for these connectors.  An example of one vendor’s product literature is provided below.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Marine Corps utilization of IEC60309 connectors follow the nomenclature for female 
grounding contact at the 4:00 o’clock position for 125 VAC 3-wire applications, and at the 9:00 
o’clock position for 120/208 VAC 5-wire applications. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Single   
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3.2.3 Large Power (120/208/240/416 VAC, up to 600 Amps) 
 
For large applications where 5-wire cables are necessary to handle the amperage load would be 
too heavy, individual phase wires will be used and terminated with Cam Loc Type 16 
connectors.  These are single conductor connectors and come in two sizes: 2-0 cables, and 4-0 to 
1-0 cables. 
 
Similar to IEC 60309 connectors, these are supportable worldwide.  An example of one vendor’s 
product literature is provided below that shows the capability of the connectors.  Marine Corps 
Stock List SL-3-6110 for the “Mobile Electric Power Distribution System Replacement” 
provides a list of supply for these connectors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.3  Cabling 
 
Cabling for systems should be flexible and adhere to NEC characteristics.  Provided below is a 
description of how cabling is specified:   

 
 
For external USMC applications where AC transmission in a harsh environment is planned, 
SEOOW cable is recommended.  For DC application that does not have as high of voltage rating, 
SJEOOW is suitable.  SJEOOW has had durability problems at EXTREME low temperatures, 
but should be adequate for most general purpose applications. 
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Cable assembly conductor and ground wire resistance should not exceed the following:  
 

Cable Assembly Length Maximum Resistance 
25 feet 0.06 OHMS 
50 feet 0.12 OHMS 

 
 

4.0  POINTS OF CONTACT 
 
 Within the Marine Corps Systems Command, the following are points of contact for this 
information: 
 
 John O’Donnell, (703) 432-3768, john.h.odonnell@usmc.mil 
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APPENDIX A 
 
 
 

INGRESS PROTECTION DEFINITIONS 
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APPENDIX B 
 
 
 

ECO MATE CONNECTOR SPECIFICATION DATA 
 
 
 

 









8 Amphenol Amphenol 9

Male cable connector straight, 
with internal strain relief clamp and/or
clamping ring, cable diameter 6 - 12,5 mm

Part number
Strain relief with clamping ring

Contact plating
Silver plated Gold plated

C016 20H003 100 10 
C016 20H003 100 12
C016 30H006 100 10  
C016 30H006 100 12
C016 10H006 000 10
C016 10H006 000 12

C016 20H003 200 10 
C016 20H003 200 12
C016 30H006 200 10  
C016 30H006 200 12
C016 10H006 000 10
C016 10H006 000 12

Part number
Internal strain relief + clamping ring

Contact plating
Silver plated Gold plated

C016 20H003 110 10 
C016 20H003 110 12
C016 30H006 110 10  
C016 30H006 110 12
C016 10H006 010 10
C016 10H006 010 12

C016 20H003 210 10 
C016 20H003 210 12
C016 30H006 210 10  
C016 30H006 210 12
C016 10H006 010 10
C016 10H006 010 12

No. of
contacts

Back shell 
color

3 + PE
3 + PE
6 + PE
6 + PE
6 + PE
6 + PE

Termination
technique

screw
screw
solder
solder
crimp1)

crimp1)

blue
black
blue
black
blue
black

Male cable connector right angled,
strain relief with clamping ring
cable diameter 6 - 12,5 mm

Part number
Strain relief with clamping ring

Contact plating
Silver plated Gold plated

C016 20K003 100 10 
C016 20K003 100 12
C016 30K006 100 10  
C016 30K006 100 12
C016 10K006 000 10
C016 10K006 000 12

C016 20K003 200 10 
C016 20K003 200 12
C016 30K006 200 10  
C016 30K006 200 12
C016 10K006 000 10
C016 10K006 000 12

No. of
contacts

Back shell 
color

3 + PE
3 + PE
6 + PE
6 + PE
6 + PE
6 + PE

Termination
technique

Female receptacle, screw termination
(3+PE), solder termination or 
crimp version (6+PE)

No. of
contacts

Back shell 
color

3 + PE
6 + PE
6 + PE

Termination
technique

screw
solder
crimp1)

black
black
black

Part number
Contact plating

Silver plated Gold plated
C016 20G003 100 12 
C016 30G006 100 12
C016 10G006 000 12

C016 20G003 200 12 
C016 30G006 200 12
C016 10G006 000 12

1) Crimp contacts see page 10 / Crimp tooling see catalogue “Tools”. 2) Mounting hole Ø 22 without chamfer, suitable sealing for screws is necessary.

blue
black
blue
black
blue
black

screw
screw
solder
solder
crimp1)

crimp1)

Mounting 
cut-out2)

For sealing reason 
this surface needs 
to be level and 
free of burrs.

Male Cable Connectors / Female Receptacles



8 Amphenol Amphenol 9

Male receptacle, screw termination
(3+PE), solder termination or 
crimp version (6+PE)

 No. of
contacts

Back shell 
color

3 + PE
6 + PE
6 + PE

Termination
technique

screw
solder
crimp1)

black
black
black 

Female cable connector straight, 
with internal strain relief clamp and/or 
clamping ring, cable diameter 6 - 12,5 mm

Bild

Part number
Strain relief with clamping ring

Contact plating
Silver plated Gold plated

C016 20D003 100 10 
C016 20D003 100 12
C016 30D006 100 10  
C016 30D006 100 12
C016 10D006 000 10
C016 10D006 000 12

C016 20D003 200 10 
C016 20D003 200 12
C016 30D006 200 10  
C016 30D006 200 12
C016 10D006 000 10
C016 10D006 000 12

Part number
Internal strain relief + clamping ring

Contact plating
Silver plated Gold plated

C016 20D003 110 10 
C016 20D003 110 12
C016 30D006 110 10  
C016 30D006 110 12
C016 10D006 010 10
C016 10D006 010 12

C016 20D003 210 10 
C016 20D003 210 12
C016 30D006 210 10  
C016 30D006 210 12
C016 10D006 010 10
C016 10D006 010 12

No. of
contacts

Back shell 
color

3 + PE
3 + PE
6 + PE
6 + PE
6 + PE
6 + PE

Termination
technique

screw
screw
solder
solder
crimp1)

crimp1) 

blue
black
blue
black
blue
black

Part number
Strain relief with clamping ring

Contact plating
Silver plated Gold plated

C016 20F003 100 10 
C016 20F003 100 12
C016 30F006 100 10  
C016 30F006 100 12
C016 10F006 000 10
C016 10F006 000 12

C016 20F003 200 10 
C016 20F003 200 12
C016 30F006 200 10  
C016 30F006 200 12
C016 10F006 000 10 
C016 10F006 000 12

No. of
contacts

Back shell 
color

3 + PE
3 + PE
6 + PE
6 + PE
6 + PE
6 + PE

Termination
technique

screw
screw
solder
solder
crimp1)

crimp1)

blue
black
blue
black
blue
black

Part number
Contact plating

Silver plated Gold plated
C016 20C003 100 12 
C016 30C006 100 12
C016 10C006 000 12

C016 20C003 200 12 
C016 30C006 200 12
C016 10C006 000 12

1) Crimp contacts see page 10 / Crimp tooling see catalogue “Tools”. 2) Mounting hole Ø 22 without chamfer, suitable sealing for screws is necessary.

Female cable connector right angled,
strain relief with clamping ring
cable diameter 6 - 12,5 mm

Mounting 
cut-out2)

For sealing reason 
this surface needs 
to be level and 
free of burrs.

Female Cable Connectors / Male Receptacles








